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n'e3oenekTpuyHux enemeHTtiB (I1E), cTBOpPIOIOTH yNnbTpa3ByKOBI KOJUBAHHS IS
pyropa i pixKy4oi TOJIKU B mpoiieci ¢pakoemyabcudikailii, 1 ypaBiIsitOTbCsI KOHCOJUTIO
(6mox ympaBminHs). ['eHeparopu BUpOOJStOTh (DIKCOBAHI YACTOTH JJISI OTPUMAHHS
HENPOJOJIbHO-KPYTUIIbHUX KOJIMBaHb. PerysiioBaHHA TMOTY>KHOCTI 3I1HCHIOETHCS
OJIOKOM Y3TOJKEHHSI JUIsl CHUCTEMHM «TrOJIKa/OKO», J€¢ TOJKa BHCTyHae Yy poJl
nepeaBayda KoJmBaHb (puc. 1).

Knouosi  cnoea: xartapakta, (akoemynbcuikaiisi, ipuraiisi, yJIbTPa3BYK,
KOJIUBAHHS.
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Since some parameters of the implants may have significant variation. It is also
important to maintain its stability during the time and operation of the device. The
normal range of intraocular pressure, at which no pathological damage occurs and to
which the implant should react, reaches the range of 9-21 mm Hg, but it can
fluctuate, even up to 60 mm Hg. Therefore, testing of existing implants before
surgical surgery is an actual task for ophthalmologists and implant designers.

At present, there are papers and patents with descriptions of methods of implant
testing for operability.

The sources [1-4] consider various variants of implant testing from simple ones,
due to the earth gravity with a measuring bar, to the devices of moderate complexity
with analog and digital measuring instruments and devices of high complexity, for
example, considered in [4]. Reviewed methods and devices have several
shortcomings that limit their use in medical practice.

The purpose of this work is the improvement of the method and creation of the
automated device for preoperative testing implants which use for the regulation of
intraocular pressure, which provide simplification of the testing scheme and increase
of sensitivity, accuracy, and objectivity of implant parameters determination. The
result is also an increase in efficiency when using the proposed technical solution in
medical-surgical practice.

Fig.1 shows the structural scheme of the automated system for testing implants
for the intraocular pressure regulation developed by the authors.
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Fig. 1. Structure scheme of the implant testing device.

The device includes power supply unit 1, the compressor with electronic key 2, in
series connected with nonreturn valve 3, the physiological saline reservoir 4, 3-input
splitter 5 with micro-electromechanical pressure meter 10 connected to
microcontroller 11, crane with cannula 6, and the implant 7 to the output of which is
connected liquid detector 8 and ADC 9, connected to the input of microcontroller 11,
the second output of which is connected to the computer input 12.

The algorithm of the device operation consists of connecting the implant 7 to the
cannula 6 and opening the crane of the physiological solution. On computer 12 the
implant inspection mode is switched on, microcontroller 11 switches on the
compressor 2 through the electronic key to increase the pressure in the reservoir 4,
using the nonreturn valve 3, the air will not be able to return to the compressor from
the reservoir. The pressure 1is increasing and is monitored by the
microelectromechanical pressure sensor 11 level of pressure is read by the
microcontroller 12 and recorded in the computer memory as a pressure graph. The
system pressure rises from zero to the implant trigger value and is monitored.

When the implant is active, the liquid appears on the implant output, to the liquid
detector 8, the opening pressure level of the implant is record. The signal of the
detector 8 convert into digital form via ADC 9 and is delivered to the microcontroller
11, which stops the compressor 2 via an electronic key, disconnecting the power
supply. The value of opening pressure from microcontroller 11 records in the
computer.When the implant 7 is open, the pressure in the system gradually decreases,
the dynamics of pressure change is controlled by the microelectromechanical
pressure sensor 10 and input into the computer 12. In case of closing the valve, the
pressure is set to a constant level, the value of closing pressure from the
electromechanical pressure sensor 6 is transmitted to microcontroller 11 and input
into the computer. With the use of the computer program is built a graph of the
pressure change of this instance of the valve and determined the working range of
pressure in which the valve can operate.

The offered system provides simplification of the scheme with the simultaneous
possibility of automation of the process of preoperative check of various types
implants, increase sensitivity, the accuracy of measurement and objectivity of
determination parameters of implants and reproducibility of characteristics at a
repeated operation that will promote the increase of efficiency of conducted
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operations. Shortened time of implant check, which is limited by 2-3 minutes, and a
possibility to save and store information about parameters both in electronic and
paper form.

Keywords: Ahmed glaucoma valve, glaucoma, glaucoma drainage devices, IOP,
intraocular fluid, pressure, system.
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OOTOBOPIOIOTHCS ATOPUTMHU PO3MI3HABAHHS MEANKO-010JIOTIYHUX CUTHATIB 3
JIarHOCTUYHUMHU IUISIMA B CHUCTEMax, IO HaBYaKOThCA 3 yuuteneMm. Knacudikarris
CUTHAJIIB BBAKAETHCA 33JaHOIO 1 OXOIUTIOE BCl 1X pi3HOBHIU. [l KOKHOTO KJIacy To
HaBYAJIbHIM BHUOIPII CHUTHATIB (POPMYETHCS €TAJIOH 1 PO3IMI3HABAHHS YEProBOIO
CUTHAJy BUKOHYETHCS IIIIXOM HOTO MOPIBHSAHHS 3 €TaJJOHaMU 3 BUOOPOM cepel] HUX
HaMOUIBII OJIM3BKOTO BapiaHTy MPU MPUUHSATTI PIIICHb.

VYBara 10 BUKOPUCTaHHS IHTETPAIbHUX XapaKTepUCTUK (OpMH TOB'S3aHA 3 TUM,
10 CUTHAJIM PI3HUX KJIACIB HAa 3HAYHIM YAaCTHHI IHTEPBAJIiB Yacy iX pO3risiy MOXYTh
OyTH MPaKTUYHO HE BIAPIZHATHCS OAMH B1Jl OJHOTO, B TOM yac sIK Ha MOMEpPETHIX
nepea HUMHU JIISHKaxX OyAyTh HAsSBHUMH TIOMITHI BIAMIHHOCTI, KOPHCHI JyIs
NPUUHSTTA PIIICHb.

B Takmx ymMoBax, SKIIO HAKOMMYYyBAaTH 3MIHM CHUTHAJIIB, TO Ha BHXOI
iHpOpMaTUBHUX IHTEpBaJiB OyAayTh c(hopMOBaHI HEOOXiAHI BIAMIHHOCTI, a Ha
HelH(OPMAaTUBHUX AUISHKAaX, U0 3a HUMH HAYyTh, Il BIAMIHHOCTI OYyAyTh JIHUIIIE
niaTBep/KyBatucs.  HeiHpopmaTuBHI  JIUISHKKM — CTaHyTh  1H(OPMATUBHHUMH,
BUHUKHYTb OUIBII JIETKI YMOBHM pO3Mi3HaBaHHS CHUTHAIIB, IO 1 € OakXaHUM
pe3yJabTaTOM JJis IMiJABUIIEHHS TMOKAa3HUKIB BaTIIHOCTI PO3Mi3HABAaHHS CHUTHAIB.
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